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Remarks 

Fai Lai Reference 

The Applicant acknowledges that this reference has been removed from the current 
prosecution and thanks the Examiner for his thorough review of this case. 

Claim Rejections - 35 USC 103 

Claims 67, 70 and 72-76 are rejected under 35 USC 1 03(a) as being unpatentable 
over Lu et al. (US 6471831) in view of Kardokus et al (US 611761). The Applicant 
respectfully disagrees. 

Claim 68 is rejected under 35 USC 1 03(a) as being unpatentable over Lu in view of 
Kardokus et al (US 61 1761) as applied to claims 67, 70 and 72-76, and further in view of 
Kulkarni (US 6283357). The Applicant respectfully disagrees. 

Claim 69 is rejected under 35 USC 1 03(a) as being unpatentable over Lu in view of 
Kardokus et al (US 61 1 761 ) as applied to claims 67, 70 and 72-76, and further in view of 
Michaluk (WO 00/31310). The Applicant respectfully disagrees. 

Claim 71 is rejected under 35 USC 1 03(a) as being unpatentable over Lu in view of 
Kardokus et al (US 61 1761) as applied to claims 67, 70 and 72-76, and further in view of 
Pavate et al. (US 6391 163). The Applicant respectfully disagrees. 

Claim 71 is rejected under 35 USC 1 03(a) as being unpatentable over Lu in view of 
Kardokus et al (US 61 1761) as applied to claims 67, 70 and 72-76, and further in view of 
Pavate et al. (US 6391 163). The Applicant respectfully disagrees. 

Claim 67 recites: 
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"A three-dimensional physical vapor deposition target, comprising: 

a material comprising one or more of Cu, Ni, Co, Ta, Al, and Ti; 

an average grain size of less than or equal to 250 microns within the material ; 

a shape, the shape including at least one cup having a first end and a second end 
in opposing relation to the first end; the first end having an opening extending 
therein; the cup having a hollow therein; the hollow extending from the 
opening in the first end toward the second end; the cup having an interior 
surface defining a periphery of the hollow and an exterior surface extending 
around the second end at rounded corners; and 

a sputtering surface defined along the interior surface of the cup, wherein the target 
is monolithic and comprises a cast ingot." (emphasis added) 

First, however, the original specification discusses in paragraph 0006 why it is so 
difficult to fabricate complex three dimensional targets, such as the Applied Materials, 
Novellus and/or Honeywell three dimensional targets. The manufacture of these targets 
cannot be analogized to the manufacture of a two-dimensional target in any way. It is just 
not appropriate to consider the Kardokus reference as analogous art in this case, because 
of this very reason - it is difficult and not intuitive to manufacture a three-dimensional 
target. Methods utilized at the time of the filing date of the current application just were not 
the same as those methods being utilized to construct conventional three dimensional 
targets. One of the biggest issues was the inability to get the grain size of the materials in 
a three dimensional target down to the levels seen in two dimensional targets of the same 
materials. At the time this application was filed - there was no appreciation or 
understanding in the art as to how that could be done. 

The original specification discusses the issue of the average grain size within the 
material (see paragraph 0013). Specifically: 
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"The improvement in deposited film uniformity that can be achieved with 
materials having smaller grain sizes has led to a desire to incorporate small 
grain size materials into the sputtering targets. It is found that small grain 
size materials can be formed within two-dimensional sputtering targets 
simply by subjecting the target materials to high compression during 
formation of the materials. Since the two-dimensional targets are essentially 
flat, high-compression technology can be readily incorporated into the 
processes of forming two dimensional targets. In contrast, it has proven 
difficult to form three dimensional targets having small grain sizes therein. It 
would be particularly desired to form monolithic copper targets having the 
complex geometries of the Fig. 2 and Fig. 4 target shapes, while also having 
a small average grain size." 

All of the claims of the current application contain the provision that the average 
grain size is less than or equal to 250 microns within the material, by virtue of their 
dependency on independent claim 67. 

The Examiner did not point to any portion of the Lu disclosure that states that the 
targets have a small grain size. In fact, the Examiner uses Kardokus to supposedly show 
how grain size modification is obvious; however, as has already been discussed - the 
technology used to produce low grain sizes in two dimensional targets does not directly or 
intuitively translate to the formation of three-dimensional targets. Therefore, it stands to 
reason that one would not read Lu and consider this application, alone or in combination 
with Kardokus, to produce the claims of the current application at the time this application 
was filed. 

Kardokus does not cure the obvious deficiencies of Lu, specifically the issue of a 
three dimensional target, because Kardokus does not disclose a three-dimensional target, 
as is disclosed in the present application. The Examiner is invited to review the original 
specification - paragraph [0013], which discusses the inherent differences in Kardokus and 



6 



Honeywell Docket No. H0002800.34350 US- 4015 

Buchalter Docket No.: H9945-3905 

the current application. Therefore, claim 67 is considered allowable, along with the related 
dependent claims, in view of Lu and/or Kardokus. 

The Examiner also takes issue with the inclusion of a "cast ingot" in claim 67. The 
cast ingot is a piece of material that the three-dimensional target is made from. There is no 
product-by-process issue here, because the material is what it is - a cast ingot. 

The Kulkarni reference discloses a clad hollow cathode magnetron sputter target 
that is made from a plate of sputter target material and a sheet of cladding material. 
Kulkarni specifically explains that the benefit of the Kulkarni disclosure is that it solves the 
problems inherent with monolithic targets, including cost and weight (see Abstract, among 
other sections). The present application, including the independent claims, covers targets 
that are produced from ingots and cast ingots that are ultimately formed into monolithic 
targets, which is exactly the opposite of Kulkarni. The Examiner clearly should not be citing 
this reference, because it teaches away from a monolithic target and as a matter of fact, 
spends a great deal of space discussing their inferiority. 

Michaluk and Pavate do not cure the obvious deficiencies of Lu, Kardokus, alone or 
in combination with one another, because they do not teach, disclose or motivate one of 
ordinary skill in the art to produce a three-dimensional target that is both monolithic and 
comprises an average grain size of less than or equal to 250 microns within the material. 

Therefore, claim 67 is considered allowable, along with the related dependent 
claims, in view of Lu, Michaluk Pavate and/or Kardokus. In addition, dependent claims 68- 
76 are allowable by virtue of their dependency on independent claim 67. 
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Request For Interview 

While the Applicants believe that this response puts the application in condition for 
allowance, the undersigned attorney of record respectfully requests an opportunity to 
discuss this case with the Examiner, if the Examiner has additional objections or questions 
or if the Examiner would like to further discuss any of the cited references. Dr. Thompson 
would like this opportunity prior to issuance of an Advisory Action, so that this case can be 
expedited without the need for additional written office actions and responses. A request 
for an interview is attached herein just in case the Examiner needs to discuss additional 
issues with Dr. Thompson. 

Request For Allowance 

Claims 67-76 are pending in this application and the Applicant respectfully requests 
that the Examiner reconsider all of the claims in light of the arguments presented and allow 
all current and pending claims. 
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Respectfully submitted, 

Buchalter Nemer, A Professional Corp. 
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Dated: April 12. 2m n By: 



Sandra P. Thompson, PhD, Esq. 
Reg. No. 46,264 
E-mail: patent@buchalter.com 
Direct Line: 949-224-6282 



Attorneys for Applicant(s): 



Buchalter Nemer, A Professional Corporation 
1 8400 Von Karman Ave., Suite 800 
Irvine, CA 92612 
Fax: 949-720-0182 



